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An evaluation of Elasto-plastic Characteristics of Beam-to-Column Connection
under Biaxial Lateral Force and Compressive Axial Load
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ABSTRACT  It is well known that local deformation in a steel beam-to-column connection occurs by
beam flange force. In this paper, a numerical study was conducted to get important information on
elasto-plastic behaviour of connections stiffened by external diaphragm using a finite element analysis
program. The connections are made of circular columns and wide flange beams, connected with
external diaphragms under both axial load in column and lateral force. In order to simplify the expression
of P-Delta relationship of the subassemlage with bilinear model, the properties of the connections
were deduced by the analytical results of 32 subassemlages, which are the value of the initial stiffness,
the secondary stiffness, the yield load and the ultimate load. Finally, it was shown that the estimated
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D t hb Bf t f tw t d hs K L0 K L2 PLy PLmax
mm mm mm mm mm mm mm mm kN/mm kN/mm kN kN
1-1 4.5 686.53 29.63 258.39 387.5
1-2 6 793.52 38.59 307.21 482.6
1-3 8 965.13 54.49 371.83 616.1
1-4 10 1132.42 73.19 428.28 747
1-5 12 1312.55 91.24 480.64 852.9
2-1 4.5 847.36 51.6 334.82 471
2-2 6 1005.81 62.59 385.1 583.6
2-3 8 1196.26 74.97 446.12 717.5
2-4 10 1370.16 88.56 498.8 836.6
2-5 12 1573.8 116.38 547.22 923.4
3-1 4.5 1053.83 407.76 538.1
3-2 6 1179.74 90.51 461.06 651.8
3-3 8 1349.46 82.02 529.53 778.1
3-4 10 1560.55 91.36 597.37 907.8
3-5 12 1768.47 648.63
2-3A1 12 12 1463.4 98.96 543.53 852.3
2-3A2 8 8 1103.2 67.29 418.41 661.8
2-3B1 100 976.34 63.81 402.91 653
2-3B2 125 1065.71 65.68 425.14 680.4
2-3B3 175 1264.83 77.16 452.77 725.8
4-1 100 1714.24 568.85
4-2 125 1842.29 593.38
4-3 150 2029.5 633.77
4-4 175 2137.2 651.66
4-3A 12 12 2401.98 801.31 1229.02
4-3B 8 8 1897.61 590.77
2-3B11 200 1029.55 412.67 676
2-3B12 250 997.8 69.95 413.73 662.7
2-3C1 350 1180.82 451.96 712.3
2-3C2 400 1173.14 65.45 464.08 701.5
2-3B31 350 1258.53 75.67 467.48 730.3
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δ L ( mm )仕口の局部変形
  
  PL





























































































































   K L 0C R
3
E I = 1.466 × 10
3 ( Rt )
2.383









ただし，  E はヤング係数，  I は鋼管壁から単位
長さの幅をもつ長方形断面の断面２次モーメン









     K L2C R
3
E I = 1.117 × 10
3 ( Rt )
2.330
(






































R 2 σ y
　　　　　　　　　　　　　・・・・・・・・  (3)







































　　    ΔP = l2 h
2
K ⋅ Δδ 　　　・・・・・・  (5)








　ただし，   KB ,   KC ，   KP および   KL はそれぞれ梁，
柱，接合部パネルおよび仕口が平面置換骨組に










































































      KP = 1κ G A C
2 DB h (2H + DB)
(2 H L – DB DC ) ( 2 L h – DB l)
 (9)




ここに，A および I は部材の断面積および断面









　    Qy =
APκ τ y 　・・・  (11)





















n=0 n=0.1 n=0.2 n=0.3 n=0 n=0.1 n=0.2 n=0.3
1-1 258.39 241.1 232.01 222.21
1-2 307.21 283.82 273.76 262.47
1-3 371.83 358.53 329.28 314.48
1-4 73.19 60.29 47.39 41.36 428.28 413.37 396.65 364.94
1-5
74.97 62.37 50.42 38.61
480.64 463.52 444.71 422.23
2-1 334.82 320.95 309.55 295.66
2-2 385.1 375.49 362.7 347.6
2-3
88.56 74.14 60.06 45.96
446.12 435.09 421.63 405.51
2-4
82.02 68.19 55.74 43.6
498.8 485.64 470.55 452.85
2-5 547.22 531.18 513.56 493.46
3-1 407.76 391.7 373.81 353.15
3-2 461.06 448.49 432.27 412.03
3-3 529.53 515.22 496.39 472.92
3-4 597.37 580.72 558.39 532.33
3-5 648.63 627.78 602.72 573.58
2-3A1
91.36 76.06 61.96 47.97
543.53 527.72 498.23 474.61
2-3A2
98.96 83.02 76.87 62.18
418.41 408.4 396.42 381.9
2-3B1
67.29 55.61 44.36 33.15
402.91 390.5 376.72 361.09
2-3B2
63.81 52.59 41.64 30.77
425.14 413.39 399.88 384.11
2-3B3
65.68 54.33 43.33 32.34
452.77 442.33 429.22 412.84
4-1
77.16 64.18 51.94 39.87
568.85 537.77 505.13 476.53
4-2 593.38 569.47 545.33 519.23
4-3 633.77 611.19 587.73 562.19
4-4 651.66 630.67 607.77 582.35
4-3A 801.31 771.95 738.33 677.8
4-3B 590.77 569.53 547.2 522.94
2-3B11 412.67 375.62 350.26 324.16
2-3B12 413.73 397.22 378.4 358.24
2-3C1 451.96 447.9 432.71 411.51
2-3C2 464.08 456.9 444.4 426.45
2-3B31 75.67 64.39 53.5 43.3 467.48 458.6 446.4 428.95
2-3B32 471.7 463.86 450.3 431.46
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た柱軸力比（   n = N / Ny ）が仕口の諸情報に及
す影響を調べた．ここに，   Ny は柱断面の降伏軸
力を指す．
　表１に示した32個の解析骨組について柱軸力
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